Protracted inflammatory dermal reactions to staphylococcal cell walls were observed in guinea pigs passively sensitized by transfer of peritoneal exudate cells but not by immune serum from guinea pigs actively sensitized with heat-killed cells of Staphylococcus aureus. The experiments verify the hypothesis that the protracted reaction is a cell-mediated immune response which is resolvable from the toxicity of the cell walls.
Protracted inflammatory dermal reactions to staphylococcal cell walls were observed in guinea pigs passively sensitized by transfer of peritoneal exudate cells but not by immune serum from guinea pigs actively sensitized with heat-killed cells of Staphylococcus aureus. The experiments verify the hypothesis that the protracted reaction is a cell-mediated immune response which is resolvable from the toxicity of the cell walls.
Cell-mediated immune reactions to a variety of antigens of Staphylococcus aureus were shown to be a significant factor in the pathogenesis of staphylococcal infection in a number of experimental models (1, [5] [6] [7] [12] [13] [14] , as well as in naturally occurring human staphylococcal disease (9) . A model system was described recently (7) in which dermal reactivity of sensitized and normal guinea pigs to defined cell wall antigens of S. aureus could be measured and analyzed statistically. In that model, inflammatory dermal responses were observed in both sensitized and control animals, with the reactions in the sensitized animals being more severe and protracted. The early responses in both groups of animals were attributed to the characteristic toxicity of the cell wall peptidoglycan of various gram-positive bacteria (10) . The protracted inflammatory reactions in sensitized animals were interpreted as hypersensitivity of the delayed type (7) .
In contrast to these results, Heymer et al. (4) found no qualitative differences in the dermonecrotic reactions produced in response to streptococcal cell wall mucopeptide in germfree rats, conventional normal rats, and conventional rats sesitized with group A streptococci. These data were interpreted as suggesting that the effects of streptococcal mucopeptide are due to intrinsic toxic properties and are not attributable to humoral or cellular hypersensitivity reactions.
In 
MATERIALS AND METHODS
Methods of cultivation of staphylococci and of preparation of purified staphylococcal cell walls have been described (8) .
Hartley strain guinea pigs were sensitized with washed, heat-killed cells of S. aureus strain 263 (2 mg/ml of distilled water) mixed with an equal volume of Freund incomplete adjuvant (Difco). The animals received three subcutaneous injections of 1 ml each at weekly intervals.
Tuberculin sensitivity was induced with dried, heat-killed cells of Mycobacterium tuberculosis of strains C, DT, and PN (2) (2 mg/ml of distilled water) mixed with equal volume of Freund complete adjuvant. The guinea pigs received a single subcutaneous injection of 1 ml of this suspension in the flank.
Blood and peritoneal exudates were harvested from 21 days to 9 months after sensitization with either staphylococci or mycobacteria. Peritoneal exudates were induced in actively sensitized animals by intraperitoneal injection of 20 ml of light mineral oil and collected 6 4 ml of serum from donors which had been sensitized with M. tuberculosis. All recipient guinea pigs were skin tested 48 h later with staphylococcal cell walls.
The dermal reactions observed resembled closely those previously described for actively sensitized or nonsensitized guinea pigs (7). All recipients had acute inflammatory reactions characterized by edema and erythema at 2 h. This persisted up to 12 h, after which edema had disappeared in all animals. Induration was observed primarily in lesions in recipients of staphylococcus-sensitive PE cells.
Quantitatively, the mean reaction sizes in the recipients of staphylococcus-sensitive PE cells were significantly greater than those in all of the other groups of recipients at all time intervals after skin test. Furthermore, there was not a statistically significant decrease in the mean reaction size within the group of recipients of staphylococcus-sensitive PE cells over the time period from 12 h to 72 h after skin test.
Analysis of variance revealed no difference among the reactions in the groups of animals which received serum from either staphylococcus-or mycobacterium-sensitized donors or PE cells from mycobacterium-sensitized donors. The decrease in mean reaction size for these groups from 12 to 72 h was significant.
The time course of reactions of recipients of PE cells and of serum from staphylococcus-sensitive donors are shown in Fig. 1. 
DISCUSSION
Transfer of the protracted inflammatory reactions to staphylococcal cell walls by specifically sensitized lymphoid cells but not by immune serum verifies the hypothesis that the reaction is a cell-mediated immune response which can be resolved from the inherent toxicity of the cell walls. These experiments, in addition to conflrming the observation of passive transfer of Kowalski and Berman (7) found significant differences in skin test reactions of actively sensitized and normal control animals to occur only after the first 10 to 12 h. In the present experiments, where the differences were apparent at all times after skin test, we used skin test doses of cell walls seven times smaller. A second factor was the interval between the last sensitizing injection and harvest of cells and serum from donors. In a small number of animals, when this interval was 3 weeks, the reactions in immune serum and cell recipients did not differ during the first 12 h, which could be attributable to an Arthus reaction superimposed on the toxic response in the serum recipients. When the cells and serum were harvested from sensitized donors at longer intervals, the differences in response were seen at all times after the skin test. 
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